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57 ABSTRACT 
A filter apparatus having a main valve provided with a 
first portion, a second portion, and an auxiliary valve 
situated within the valve body adapted to open before 
an opening of the main valve. Another filter apparatus 
comprises a main valve and a by-pass valve overflowing 
the fluid when the fluid pressure in a filter chamber is 
high. Using the filter apparatus provided with check 
valves incorporated in the filter apparatus, a fluid such 
as oil flowing through a piping system is automatically 
stopped and the filter element is purified or changed in 
a short time. 

4 Claims, 3 Drawing Figures 
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FILTER APPARATUS 
BACKGROUND OF THE INVENTION 

The present invention relates to a fluid filtering mech 
anism, and more particularly to a fluid filter apparatus 
applied to a piping system through which for instance 
oil flows. - 

According to the conventional technique, there has 
been ordinarily used a filter apparatus having a filter 
chamber provided with a filter element therein capable 
of being removably inserted or positioned. This filter 
apparatus is interposed between hydraulic systems or 
lubricant oil supplying piping systems in order to obtain 
a required and desired effect. When the above described 
conventional apparatus disposed in a piping of the 
above mentioned fluid system, it is necessary to take the 
filter element out in order to carry out the exchange or 
the cleaning operation of the filter element. In this case, 
it is desired that the flow of the fluid in the piping sys 
tem be stopped and the fluid be prevented from flowing 
into the filter chamber. 
Therefore, in conventional, externally controllable 

valves have been respectively placed at a fluid inlet and 
a fluid outlet of the filter apparatus in order to stop the 
flow. When the filter element is cleaned or replaced by 
a new one, cleaning and removal of the filter element 
have been carried out after the fluid in the piping system 
stops flowing. Thus, in case a manually operable valve 
is used, the problem has occurred in view of the waste 
of labor and time. 

SUMMARY OF INVENTION 

The present invention provides a novel filler appara 
tus which resolves the afore-mentioned drawbacks of 
the conventional technique using externally controlla 
ble valves. This apparatus having a below-mentioned 
construction according to the present invention com 
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prises a filter chamber into which a removable filter 4 
element is inserted, a casing having a fluid inlet and a 
fluid outlet placed on the same axis, these inlet and 
outlet being connected with the filter chamber, valve 
bodys respectively adapted to contact with each valve 
seat formed at the above described inlet and outlet of 45 
the filter apparatus casing. 

In prior art, control valves such as a check valve are 
placed outside of the filter apparatus and in piping por 
tions connected to the apparatus. However, according 
to the present invention, the filter apparatus, only stop 
ping the oil flowing through the piping system before 
the exchange of the filter element automatically and 
momentarily shuts off contaminated fluid, for example, 
oil contained in the filter chambe from other oil in the 
piping system without carrying out any external or 
additional operation. In consequence, when a bottom 
cover of the filter chamber is removed in order to take 
out the filter element, only the oil of small amount in the 
chamber is lost. 

SUMMARY OF THE INVENTION 
A primary object of the present invention is to pro 

vide a filter apparatus adapted to completely and auto 
matically intercept the flow between a filter chamber 
and piping portions of hydraulic piping system each 
connected to the chamber, solely by stopping a device 
or a prime mover which causes the flow of fluid of the 
hydraulic or piping system. 
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2 
Another object of the present invention is to provide 

a novel filter apparatus in which a filter element of a 
filter apparatus can be easily exchanged without using 
separate check valves positioned outside of an inlet and 
an outlet of the apparatus. 
Another object of the present invention is to provide 

a relatively compact type filter apparatus incorporating 
a valve mechanism adapted to be automatically opened 
and closed by checking the flow of the fluid in a fluid 
piping system. - 
A further object of the present invention is to provide 

another filter apparatus constructed differently from the 
afore-mentioned filter apparatus in which a filter ele 
ment can be exchanged by losing only the fluid con 
tained in the piping portion connected to an inlet of the 
filter apparatus and the fluid in the filter chamber. 

Still another object of the present invention is to pro 
vide a filter apparatus having a spatial advantage due to 
the exterior provision of operating valves being unnec 
essary. 

BRIEF DESCRIPTION OF THE DRAWING 
Other objects and features of the present invention 

will become more readily apparent upon consideration 
of the following detailed description and of the accom 
panying drawings. 
Two embodiments of the present invention will be 

explained in conjunction with the accompanying draw 
ings in which: 
FIG. 1 is a schematic diagram of a hydraulic or fluid 

circuit constructed in accordance with a conventional 
technique, in order to describe a hydraulic circuit in 
which a filter apparatus of the present invention is used 
and exterior valves are eliminated. 
FIG. 2 is a longitudinal sectional view showing a first 

embodiment of the filter apparatus of the present inven 
tion, and 
FIG. 3 is a longitudinal sectional view showing a 

second embodiment of the present invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Referring now to the drawing of FIG. 1, in a hydrau 
lic circuit, there are provided check valves A, B before 
and behind a filter apparatus f. This filter apparatus fis 
one of a prior art type. Therefore, in case of exchanging 
a filter element in the filter apparatus of the prior art, at 
first, a motor M stopped and accordingly a pump P is 
stopped and then the respective exterior valves are 
closed by hand or power. It is to be understood that if 
the filter apparatus of the invention is adopted, the 
abovesaid check valves A, B become unnecessary. This 
is because the fluid apparatus of this invention incorpo 
rates a valve mechanism effectively sensing the change 
of fluid pressure generated by the change of the operat 
ing condition of the pump in order to stop the fluid from 
flowing through the hydraulic circuit. 
Next, referring to FIG. 2, a first embodiment of the 

invention will be described hereinafter. Each member 
constituting the apparatus of the first embodiment is 
situated at its position in which fluid from an upstream 
piping portion 8 stops flowing and valve portions 12, 13 
are each kept contacting with a respective valve seat 10, 
11. That is to say, the fluid or the hydraulic pressure 
generated in the upstream piping portion 8 and a down 
stream piping portion 9 are separated from each other. 
Therefore, when a cover screwed to a lower end of a 
cylindrical casing 1 is unscrewed in order to take a filter 
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element 4 out of a filter chamber 2 of the casing 1, oil in 
the chamber flows out and then the element is cleaned 
or changed. In the cylindrical casing 1, said element is 
resiliently and upwardly pressed and held at its pressed 
position through a compression coil spring 5 by thread 
ing and securing the cover 3. The filter element 4 is 
mounted within the casing 1 so as to be capable of being 
selectively inserted axially. 
In operation when a predetermined hydraulic pres 

5 

sure is generated in a fluid piping portion a by means of 10 
a pump P, the aforesaid valve portions 12, 13 are 
pressed in a direction rightward in the drawing, thereby 
the valve portion 13 is disengaged from the valve seat 
11 and a fluid passage leading to a piping portion b is 
being formed. 

In a valve body 14, there is provided at a portion near 
to an end thereof an auxiliary fluid passage 20 connect 
ing a fluid inlet 6 and an oil reservoir 19 to an inner fluid 
passage 6a. The auxiliary fluid passage 20 is closed by 
means of a ball valve 21 when the hydraulic pressure 
drops below a given level in the hydraulic system. 
The ball valve 21 is always pressed and biased left 

ward by means of a compression spring 23 contacting 
the ball. When the hydraulic pressure above a predeter 
mined value is generated within the piping system as 
well as the valve portions 12, 13, the ball moves right 
ward, thereby the fluid flows from the auxiliary fluid 
passage 20 to the filter chamber 2 through the inner 
fluid passage 6a. In consequence, the oil in the upstream 
piping portion 8 passes through the inner fluid passage 
6a and enters into the filter chamber 2. Thereafter, the 
oil enters into the filter element 4 through a cylindrical 
wall thereof where it is filtered. Then the oil flows 
upwards, passes through an inner. fluid passage 7a and 
reaches the circumference of the valve body 14. At last, 
the oil passes a clearance between the valve portion 13 
and the valve seat 11 and enters into the down-stream 
piping portion 9. The above described valve body 14 is 
formed cylindrically in shape and respective valve por 
tions 12, 13 and valve seats 10, 11 are adapted to be able 
to be liquid-tightly engaged and disengaged therefrom. 
A fore end of the valve portion 12 is cut off axially so as 
to have an axial portion 17 having a cross-shape of ribs 
of a suitable width in section and also having a smoothly 
curved wall 18a as shown in the drawing. Thus, when 
this valve portion 17 slides rightward so as to form a 
fluid passage of fluid such as oil between the valve seat 
10 and the stream-lined valve portion 17, a stream-lined 
passage is formed for the oil. 
The valve portion 13 formed at a rear end of the valve 

body 14 is tapered so as to have its diameter which 
increases gradually large towards a rear end thereof. 
When the valve portion 13 slides in a leftward direction 
in the drawing, the valve portion 13 engages or seats 
liquid-tightly on the valve seat 11, thereby the oil is 
prevented from flowing through a clearance therebe 
tWeen. 

Referring again to the ball valve 21, it is adapted to be 
used as an auxiliary valve when the valve body 14 func 
tions as a main valve. The compression coil spring 23 is 
made weaker than a spring 16, so that in operation the 
ball valve 21 opens before the valve body 14 slides 
rightwards. This auxiliary valve or ball valve 21 dis 
plays its effect especially when the amount of oil flow 
ing in the hydraulic circuit or system is relatively small. 
That is to say, the ball valve 21 sensitively responds to 
a low pressure of the fluid in the piping system and the 
small volume of the oil passing around the auxiliary 
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4. 
valve 21 and through the filter element 4 reaches the 
circumference of the valve body 14, and presses the 
valve portion 13 rightward. Accordingly, at the starting 
and the stopping of the fluid apparatus, the auxiliary 
valve responses rapidly and effectively, thereby the 
filter element 4 is able to be cleaned or changed in a 
short time without waste or loss of time. When air en 
ters into the casing 1, the removal of air valve 26 per 
mits the entering air to be excluded. 
A second embodiment of the present invention will be 

explained with reference to FIG. 3. The second en 
bodiment is different from the first embodiment in con 
struction and use. In the second embodiment, a by-pass 
valve 21a and a fluid passage 27 are provided and the 
auxiliary valve is not used in the valve body 14 and only 
the valve portion 17 is mounted within the valve body 
4. 
Next, the purpose and the operation of the abovesaid 

second embodiment will be explained hereinbelow. 
The filter apparatus of the second embodiment is 

adapted to be employed when the upstream piping por 
tion of said filter apparatus relatively is short. In case of 
use of the filter apparatus of the second embodiment, 
when the cover 3 attached to the cylindrical casing or 
an oil vent 25 screwed to the cover 3 is removed in 
order to take out the filter element, the fluid not only in 
the filter chamber but also in the upstream piping por 
tion 8 (not shown in FIG. 3) flows out and is lost. How 
ever, since the volume of the fluid contained in the 
upstream piping portion is relatively small, the loss of 
the fluid is rather small. 

Referring to FIG. 3, the second embodiment of the 
present invention will be described hereinafter. The 
bypass valve 21a is constructed according to the prior 
art and comprises a front disk 23a having apertures 
through which the fluid passes, a housing 20a fitted into 
an opening bored in the casing 1. The by-pass valve 21a 
has a valve body stem 22 extending through the front 
disk and the valve housing 20a. A tension spring 24 is 
placed inside of the valve housing 20a and around the 
valve stem 22 so as to open or make a by-pass passage of 
the fluid through the housing 20a. The purpose of this 
by-pass valve 21a resides in that when the amount of the 
entering oil is too much to flow through the fluid pas 
sage 27, the oil overflows or by-passes through the 
by-pass valve 21a. 
Thus, in the apparatus of the second embodiment 

constructed in such manner as mentioned above, the oil 
flow inlet 6 of the casing 1 is connected with the up 
stream piping portion 8 (not shown in FIG. 3), while an 
oil outlet is connected with the downstream piping 
portion 9 (not shown in FIG. 2) respectively. In opera 
tion, the oil pressurized under a predetermined pressure 
a pump enters into the oil or fluid inlet 6 from the up 
stream piping portion 8, passes through and flows into 
the filter chamber 2. The oil passes through the filter 
element 4 and a perforated core cylinder 29, and flows 
upward. While the oil passes the filter element 4, the oil 
is filtered and purified through the filtering function of 
the filter element. Thereafter, the oil flows from the 
core cylinder 29 to a communicating passage 28. The 
pressure of the oil having reached around a sloped 
valve portion 11a of the valve portion. 17 pushes and 
moves the valve portion 17 of the valve body 14 
towards the oil outlet side (rightward as shown) against 
the spring force of a coil spring 18, thereby a flow-into 
an opening portion 14a of an outer cylindrical valve 
portion 13 of the valve body 14 is opened. 
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The construction of the filter according to the second 
embodiment of the present invention will be further 
described concerning the functioning or operation of 
the apparatus. The oil passes through a circular clear- . 
ance between a valve seat 15 and the sloped valve por 
tion 11a and fluid passage 19 formed in the valve por 
tion 17, entering into an annular space of the valve 
portion 17. The inner space is in communication with 
the down-stream piping portion 9. As apparently shown 
in FIG. 3, the valve portion 17 is contained or inserted 
within the valve body 14 and biassed forwardly by 
means of the compression coil spring 18 contained 
within the valve portion 17. In order to purify or ex 
change the filter element, the oil contained in the down 
stream piping portion and in the space of the valve body 
14 is automatically prevented from flowing out of the 
cylindrical casing 1 by means of the compression coil 
spring 18 and only the oil contained in the up-stream 
piping portion and the filter chamber 2 flows through 
the filter apparatus constructed according to the second 
embodiment of the present invention. Practically, first, 
the pressure generating means such as a pump is stopped 
in order to suspend flow of the oil supply flowing into 
the oil or fluid inlet 6 of the filter apparatus. In conse 
quence, the pressure in the filter chamber 2 is lowered 
and the pressure in the fluid outlet is hightened, 
whereby the valve portion 17 of the valve body 14 
moves leftwardly with assistance of the coil spring 18, 
closing the flow-into opening portion 14a of the valve 
body 14, Consequently, when the opening portion 14a is 
closed, the oil of the down-stream piping portion can be 
prevented from entering into the filter chamber 2. In 
order to drain the oil contained in the filter chamber 2, 
an oil vent 25 mounted in the cover 3 is removed. 
As a next step, the cover 3 is removed from the filter 

chamber 2, so that the filter element 4 is pulled out of 
the filter chamber 2 and a new filter element is inserted 
into the filter chamber 2, and finally the cover is at 
tached to the filter chamber. 
As apparent from the foregoing description, the first 

embodiment of the present invention includes a single 
valve body provided with two valve portions adapted 
to be placed at the fluid inlet and the outlet of the filter 
apparatus and an auxiliary valve placed within the valve 
body. The filter apparatus of the second embodiment 
comprises a single valve body having a valve portion 
located at the outlet of the filter apparatus and a by-pass 
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6 
valve, for by-passing the overflowing oil more than a 
predetermined amount without passing through the 
filter element. Both the filter apparatus of the first and 
the second embodiments can be employed individually 
or separately according to the purpose and the con 
struction of the hydraulic system. 
What is claimed is: 
1. A filter device comprising, a filter casing, having a 

filter element chamber for removably housing a filter 
element therein, said housing having an inlet with a 
valve seat and an inlet passageway communicating with 
said inlet and said chamber, means defining a second 
passageway outwardly of said chamber for passage of 
fluid from a filter element therein outwardly of said 
housing, means defining a second set circumferentially 
of said second passage upstream of an outlet of said 
second passageway from said casing, an elongated 
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valve element slidable axially in said second passage 
way in response to fluid under pressure in said second 
passageway having a portion biased to seat on said 
second seat and close said second passageway, biasing 
means biasing said valve element in a direction for seat 
ing on said seat and closing said second passageway, 
and said valve element comprising a second portion 
axially of the first portion thereof and integral therewith 
for seating on the first-mentioned seat for closing said 
inlet passageway. 

2. A filter device according to claim 1, including a 
check valve on said second portion for opening said 
inlet passageway in response to said fluid under pressure 
at a pressure less than the pressure to which said elon 
gated valve element responds, and another biasing 
means biasing said check valve to seat on said first-men 
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tioned seat exerting less biasing force than the first-men 
tioned biasing means. 

3. A filter device according to claim 2, in which said 
check valve comprises a ball check valve transported 
on said second portion of said elongated valve element, 
and said another biasing means comprises a spring 
housed in said second portion of said elongated valve 
element. 

4. A filter device according to claim 1, including a 
by-pass valve having a valve element seated on the 
first-mentioned seat, and means biasing the by-pass 
valve element in a direction for seating on said first 
mentioned seat. 
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